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Hardwoods and Conifers

• Hardwood trees, with 

their broad leaves that 

change color almost in 

unison, generally display the 

most spectacular autumn 

color.

• However, a few conifer

species, such as larches & 

baldcypress, which will 

drop all their needles each 

fall, developing striking 

colors too. • In most conspicuous cases, as in pines 
and spruces, autumn color is 

muted by the green of the remaining 

current year needles from chlorophyll.



Leaf Pigments & Seasonal Changes

• Four Leaf pigments 

account for leaf color and 

its changes in the autumn:

2. Carotenoids

3. Tannis
4. Anthocyanins



• Chlorophyll, 

.

•

• Chlorophyll is constantly being 
produced and destroyed.

• In order for a leaf to stay
green, chlorophyll must be 
made constantly. 
Continued sunlight 
exposure destroys 
pigments.

• As days get shorter and 
temperatures get cooler in the 
autumn, important 
physiological processes are 
triggered that make 
conditions less favorable



• Carotenoid pigments, are responsible for the yellow and 

orange colors and are located in the chloroplast.

• They assist in the capture of sunlight for photosynthesis.

• The yellow color is always there, but there is a larger amount of 

green chlorophyll.

• As chlorophyll degrades, the yellowish colors become more 

apparent.

• ExamplEs of trEEs that show autumn’s splEndor is thE

Norway maple          Sycamore

Ohio buckeye           Birches

Yellow poplar         Hickories & Ashes



• Tannins, are the causes of the brown 
hues in leaves of some oaks and other 
trees.

• Tannins are bitter substances that color 
and flavor tea and cause unripe 
persimmons to pucker your mouth.

• They are common waste products of 
metabolism in trees, deposited in the cell 
sap inside the vacuole as well as in cell 
walls, and often accumulated to 
considerable amounts in dead tissue.



• Anthocyanin 

pigments, are 
responsible for the pink, 
red, & purple leaves of 
sugar + red maple, 
sassafras, sumac, white 
and woody plants.

• They are formed in the cell 
sap inside the vacuole 
when sugars combine with 
complex compounds 
called anthocyanidins.

• The variety of pink colors are due to pH.
These pigments are usually red in acid 
solution and may be purplish to blue if the 
pH of the cell sap is increased.

• Trees that do not have the anthocyanin 
gene go on to produce brown and yellow 
leaves.



• Abscission Layer: Shorter 
and cooler temperatures in fall initiate a 
biochemical process, which increases 
the enzymes in leaves that promote the 
breakdown of cells.

• The abscission layer is at the base of 
leaf petioles where they are attached 
to twigs. At this point, sugars are 
trapped in the leaves and  the leaf is 
about to shed from the tree.

Shorter + Cooler days =

Decreased photosynthesis



Trees of the same species growing together often differ in color. The colors 
vary because of differences in amounts of soluble sugars on the leaves for 
anthocyanin production.

Trees exposed to the sun may continue photosynthesis and turn red while 
others in the shade may be yellow. A single tree may even have branches with 
different colored leaves due to one leaf shading another.



Best Weather for Autumn Color
• Fall weather conditions affect anthocyanins more than other 
pigments involved in autumn color. The shades of yellow 
and brown appear, but it is the brilliant reds and purples 
mixed with them that impart the awesome beauty to fall 
landscapes.

• Favorable days are warm sunny days followed by 
cool, but not freezing nights.

Rainy or cloudy days with their reduced 

sunlight near the time of peak coloration 

decrease intensity of autumn colors by 

limiting photosynthesis and the sugars 

available for anthocyanin production.



Freezing temperatures, greatly 

reduce the brilliance of autumn 

color by killing or severely injuring 

the leaves preventing physiological 

processes before the pigments 
reach maximum development. 


